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Introduction to Project
Background:
The Wine History Project of San Luis Obispo documents and preserves the unique food and 
wine history of the area. They educate the community through inviting exhibits that teach 
people about the importance of viticulture and its impact on making San Luis Obispo what it is 
today. They came forth with a proposal for our studio to design a temporary moving pavilion 
that will showcase their displays and exhibits at various wineries in the county. 
Integrated Project Delivery:
This was an interdisciplinary senior project class that was made up of architectural engineering, 
construction management and architecture students. We utilized the integrated project 
delivery method (IPD) to carry out the design process of this project. The class was also 
sponsored by LPA design firm as they practice IPD and were able to help us understand more 
about this method through several meetings. IPD is an emerging form of project delivery that 
includes engineers, contractors and owner as well as the architect in an iterative-opposed to 
linear- design process. This collaborative method is meant to make for a faster and more 
successful project delivery as communication between all parties should cut down on confusion 
and leave less room for error. 
Constraints:
This project was very challenging in that it required the structure to be very flexible yet very 
portable. The pavilion must be initially built by construction management students utilizing the 
CAED shop then constructed by “unskilled labor” (i.e. movers, the clients, friends of the clients, 
etc.) as it moves from site to site. It must be transportable via typical moving truck and 
assembled without machinery. There should be little disturbance to the ground it sits on, yet it 
should be stable and have adequate foundations. There was little design direction but it should 
provide nearly unlimited display options as our clients exhibits change often with various 
artifacts and posters of various sizes. 
Architectural Renders and Site Plan
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Assembly, Transportation and Cost Estimate
Material Qty Supplier Unit Price Total Price Notes/Comments
2-1/2"x2-1/2"x1/8" HSS 447' B&B 61.00$    1,403.00$ Sold in 20' Lengths
2-½” x 2-½” x 3/16” HSS 20' B&B 67.00$    67.00$       Sold in 20' Lengths
Schedule 40 1-½” Steel Pipe 445' B&B 50.40$    1,108.80$ Sold in 21' Lengths
Schedule 40 2” Steel Pipe 20' B&B 55.00$    55.00$       Sold in 21' Lengths
20 Gauge Sheet Metal 440 sq ft B&B 57.00$    627.00$     Sold in 4x10 sheets
1/8 X 3 Hot Rolled Steel Flat Bar 1 Metals Depot 29.80$    29.80$       20' Length
Seaman 8421 Architectural Fabric 43 yds SLO Sail and Canvas 28.00$    1,204.00$ $28/yard 72" wide roll
Structural bolts A325, Hot dipped galvanized steel, 5/8"-11 x 3" 200 Bolt Depot 81.80$    163.60$     Bulk Pricing 
Structural washers F436, Hot dipped galvanized steel, 5/8" 500 Bolt Depot 62.20$    62.20$       Bulk Pricing 
Structural nuts A194 grade 2H, Hot dipped galvanized steel, 5/8"-11 250 Bolt Depot 59.10$    59.10$       Bulk Pricing 
Hex bolts, Zinc plated steel, 5/16"-18 100 Bolt Depot 7.91$      7.91$         Bulk Pricing 
SAE flat washers, Zinc plated steel, 5/16" 100 Bolt Depot 2.18$      2.18$         Bulk Pricing 
1x8 Oak Board 40 LF Home Depot 5.92$      236.80$     Sold per LF 
1-1/2 in. x 72 in. Plain Steel Angle with 1/8 in. Thick 1 Home Depot 19.91$    19.91$       72" Length 
TOTAL 5,046.30$ 
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Project Description 
The Wine History Project documents and preserves the unique food and wine history of 
San Luis Obispo County. This pavilion made for them will house their exhibits and travel 
from winery to winery in the San Luis Obispo County. The first site it will see is at the 
tasting room of Saucelito Canyon Winery. The design of the pavilion stemmed from a 
biomimetic structure of a mollusk. The use of biomimicry in the design helps it to live 
and function at any site by adapting the way that a mollusk would. Just as the shell of a 
mollusk is made up of several different layers of different structure types, In Bloom is 
made up of two different structures- one that comprises the gravity and lateral force 
resisting systems as well as an outer shell that provides architectural interest and 
protection from the elements with that together form the pavilion for the Wine History 
Project. 
The structure itself stands 8 feet tall with protruding architectural elements up to 11 feet 
with a footprint of 150 square feet for the atrium module and 100 square feet for the 
optional addition module. The two modules are structurally independent and can be set 
up according to the needs of the Wine History Project. It is comprised of hollow 
structural steel for the gravity as well as lateral systems. From site to site the pavilion 
will be constructed on relatively flat ground and is connected to the ground via pressure 
treated wood bearing footings with earth anchors. 
Design Criteria 
1) Codes used:
 International Building Code 2018
 American Society of Civil Engineers 7-16
 American Institute of Steel Construction 360-16 
 National Design Specification for Wood Construction 2015
2) Design Loads: 
 Dead Loads- weights of all materials as shown per calculations
 Live Loads- uniformly distributed- assumed as 10 psf uninhabitable attic 
without storage per ASCE 7-16 Table 4.3-1
 Wind Loads per IBC, Exposure C and wind speed V of 95 mph based off 
process in ASCE 7-16. 
3) Foundation Design:
 With no geotechnical report provided and soil class unknown, worst case 
soil bearing pressure of 1000 psf will be used.
Material Criteria 
 
4) Steel 
 For framing members, HSS SQ A500 used for beams columns and braces
 For canopy members, X-strong pipe 
5) Aluminum
 Auger anchors for foundations
6) Timber
 Pressure treated lumber for foundation bearing pads. 
Load Takeoff
Material Weight
HSS 2.5x2.5x1/8 3.90 plf
Pipe 1 ½ X-strong 3.63 plf
Architectural Fabric             ~3psf
SAP2000 Modeling Criteria 
The model uses the same member type throughout and is modeled under worst case 
conditions and a partially closed wind load. All connections are modeled as pinned 
though they will have more rigidity when constructed. 
Dead loads are applied at worst case conditions and live as uniformly distributed based 
off of tributary area. Wind load is applied windward, leeward and as uplift pressure. 
LRFD load combinations were ran for design code checks and ASD combinations were 
ran for foundation design. 






















Architectural Renders and Site Plan
Assembly, Transportation and Cost Estimate
Material Qty Unit Unit  Price Total 
HSS Super Strucuture 
2 1/2"x1/8" HSS 300 LF $69.00 per 20' $1,035.00
2"x 1/8" HSS 40 LF $55.00 per 20' $110.00
1/2 in.-13 x 4 in. Galvanized Hex Bolt 168 Count $2.16 each $362.88
6 in. x 16 in. x 8 ft. Hem-Fir Brown 
Stain Ground Contact Pressure-
Treated Lumber 104 LF $18.27 per 8' $237.51
1/2 in.-13 x 4 in. Galvanized Hex Bolt 336 count $0.46 each $154.56
1/2 in. Galvanized Lock Washer 336 count $0.31 each $104.16
4"x8"x1/4" Plate Steel (A36) 5 counts $258.76 each $1,293.80
SUM $3,297.91
Form Qty Unit Unit Price Total 
1"x 1/16" Square Steel Tube 2600 LF $11.00 per 20' $1,430.00
1/4" Sqaure Bar 60 LF $5.00 per 20' $15.00
Stainless Steel Uncoated Wire Rope 
3/32 in. x 200 ft
200 LF $53.98 per 200' $53.98
48 in. x 96 in. x 0.157 in. Clear 
Corrugated Plastic Sheet (10-Pack) 6 Count $208.49 per pack $1,250.94
Stainless Steel Hook and Eye 
Turnbuckle (5-Pack)10-24 x 5-5/8 in.
1 Count $1.68 $1.68
3/8 in. x 4 in. Zinc-Plated Eye Bolt with 
Nut 4 Count $0.95 $3.80
3/8 in. Zinc-Plated Flat Washer 6 Count $0.17 $1.02
3/8 in.-16 Zinc Plated Hex Nut 5 Count $0.15 $0.75
3/32 in. Aluminum Ferrule and Stop 
Set 4 Count $1.62 2 per pack $6.48
Spray Paint/Primer 25 Count $12.00  $300.00
Caulking 5 Count $5.00 $25.00
SUM $3,088.65
Wall Qty Unit Unit Price Total 
1/2 4 ft. x 8 ft. Oriented Strand Board 10 Count $17.55 $175.50
2"x4"x96" Stud 400 LF $3.00 per 8' $150.00
3 in. Construction Screw (10 lb.-Box) 2 Count $33.57 per 10lb box $67.14
4'x8' x 5/8" Dens Deck 10 Count $49.00 $490.00
Thermo Plastic Membrane 120 SF $6.00 Per SF $720.00
SUM $1,602.64
$7,989.20 4 Bays 
$3,994.60 6 Bays  
$3,994.60 8 Bays 
$15,978.40
Module 1 - 4 Bay 
Module 1 Total  
Module 2 Total  
Module 3 Total  
TOTAL With 8 bays 
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Project Description 
The Wine History Project documents and preserves the unique food and wine history of 
San Luis Obispo County. This pavilion made for them will house their exhibits and travel 
from winery to winery in the San Luis Obispo County. The first site it will see is at the 
tasting room of Saucelito Canyon Winery. The design of the pavilion stemmed from a 
biomimetic relationship of the army ant and how they create shelter- the bivouac. The 
use of biomimicry in the design helps it to live and function at any site by adapting the 
way that the army ant would. Just as the army ant uses each individual member of the 
colony to create their bivouac, the Bivouacky Shack is made up of several different but 
similar elements that come together to form the pavilion for the Wine History Project. 
The structure of the pavilion stands 10 feet tall and 12 feet wide with a length that can 
be adjusted to either 12, 18 or 24 feet with total square footage of 144, 216 or 288 
respectively to fit the client’s desires. It is comprised of hollow structural steel for the 
gravity as well as lateral systems. From site to site the pavilion will be constructed on 
relatively flat ground and is connected to the ground via pressure treated wood bearing 
footings with earth anchors. 
Design Criteria 
1) Codes used:
 International Building Code 2018
 American Society of Civil Engineers 7-16
 American Institute of Steel Construction 360-16 
 National Design Specification for Wood Construction 2015
2) Design Loads: 
 Dead Loads- weights of all materials as shown per calculations
 Live Loads- uniformly distributed- assumed as 10 psf uninhabitable attic 
without storage per ASCE 7-16 Table 4.3-1
 Wind Loads per IBC, Exposure C and wind speed V of 95 mph based off 
process in ASCE 7-16. 
3) Foundation Design:
 With no geotechnical report provided and soil class unknown, worst case 
soil bearing pressure of 1000 psf will be used. 
Material Criteria 
 
1) Steel 
 For framing members, HSS SQ A500 used for beams columns and braces
2) Aluminum
 Auger anchors for foundations
3) Timber
 Pressure treated lumber for foundation bearing pads. 
Load Takeoff
Material Weight
HSS 2.5x2.5x1/8 3.90 plf
1” SQ Steel Tube 1.20 plf
Corrugated Plastic             ~.5 psf 
SAP2000 Modeling Criteria 
The model uses the same member type throughout and is modeled under worst case 
conditions with point loads at the midpoint of each beam and a partially closed wind 
load. All connections are modeled as pinned though they will have more rigidity when 
constructed. 
Dead loads are applied at worst case conditions and live as uniformly distributed based 
off of tributary area. Wind load is applied windward, leeward and as uplift pressure. 
LRFD load combinations were ran for design code checks and ASD combinations were 
ran for foundation design. 
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